Abstract In Sweden, musculoskeletal disorders, in particular low back disorders (LBD) and neck-shoulder disorders (NSD) constitute by far the most common disorders, causing sick leave and early retirement. Studies that compare sickness absence in individuals with LBD and individuals with NSD are lacking. Moreover, it is likely that having concurrent complaints from the low back region and the neck-shoulder region could influence sickness absence. The purpose of the present study was to explore potential differences in sickness absence and in long-term sickness absence during a 5-year period, 1995-2001, among individuals with (1) solely LBD, (2) solely NSD, and (3) concurrent LBD and NSD. The present study was based on 817 subjects from the MUSIC-Norrtä lje study, whom were working at baseline and whom at both baseline and follow-up reported LBD and/or NSD. Three groups were identified based on pain and pain-related disability at both baseline and follow-up: (1) solely LBD, (2) solely NSD, and (3) concurrent LBD and NSD. Subjects who did not give consistent answers at both the baseline and follow-up occasionswere assigned a fourth group: (4) migrating LBD/NSD. Two outcomes were analysed: (1) prevalence of sickness absence, and (2) long-term sickness absence among those with sickness absence days. Logistic regression analysis was used to calculate odds ratios (OR) for sickness absence in the different disorder groups, taking into account confounding factors such as gender, age and other non-musculoskeletalrelated disorders. In the group concurrent LBD and NSD, 59% had been sickness absent between baseline and follow up, compared to 42% in the group solely LBD, 41% in the group solely NSD, and 46% in the group migrating LBD/NSD. No difference in sickness absence was found between the group solely LBD compared to the group solely NSD [OR 0.65 (0.36-1.17)]. The adjusted OR for sickness absence in the group concurrent LBD and NSD compared to subjects with solely LBD or solely NSD was [OR 1.69 (1.14-2.51)]. The adjusted OR for having long-term sickness absence was 2.48 (95% CI = 1.32-4.66) for the group concurrent LBD and NSD. In the present study, having concurrent LBD and NSD were associated with a higher risk for sickness absence and also long-term sickness absence. This suggests that, when research on sickness absence and return to work after a period of LBD or NSD is performed, it is important to take into consideration any concurrent pain from the other spinal region. The study also implies that spinal co-morbidity is an important factor to be considered by clinicians and occupational health providers in planning treatment, or in prevention of these disorders.
Introduction
Musculoskeletal disorders, in particular low back disorders (LBD) and neck-shoulder disorders (NSD), constitute by far the most common disorders causing sick leave and early retirement [3, [16] [17] [18] . For the individual, long-term sick leave and disability pension can often lead to negative consequences in the form of worsened economy and quality of life [27, 32] . In Sweden, in 2002, the total costs for disbursed sickness benefit and disability pension reached an all point high of 9.5 billion EUR [17] . Societal costs for sick leave have increased in Sweden during the last years, which have brought issues concerning sickliness and rehabilitation to the fore.
According to a systematic literature review on the scientific evidence for causes to and consequences of sickness absence, performed in Sweden in 2003, there is limited published research on causes for sick leave from back and neck disorders. Factors that were found to influence the risk for sick leave due to back disorders were self-reported pain, physical impairment, and previous sick leave due to back disorders [11] . The influence of co-morbidity in terms of poor general health or non-musculoskeletal-related disorders, such as cardiovascular diseases, has also been reported to affect sickness absence due to LBD [6, 7, 19, 29] .
Some earlier studies that have analysed sickness absence among subjects with NSD or LBD have not discriminated NSD from LBD or concentrated on one body region without controlling for potential influence from the other [4, 10, 31] . Other studies that have explored the influence of co-morbidity in terms of concurrent complaints from two body regions show disparate results [13, 14, 19] . It is possible that there are differences in sickness absence depending on the localisation of the complaints, i.e. in the neck-shoulder region or in the low back region. It is also likely that concurrent complaints from both body regions could influence the amount of sickness absence.
The purpose of the present study was to explore potential differences in sickness absence and long-term sickness absence during a 5-year period, 1995-2001, among individuals with (1) solely LBD, (2) solely NSD, and (3) concurrent LBD and NSD.
Materials and methods

Materials
The present study was based on the MUSIC-Norrtä lje material, a population-based study of low back and neck-shoulder pain. The MUSIC-Norrtä lje material consists of a baseline study, with a case-referent design, performed 1994-1996 and a 5-year follow-up study of the same individuals (n = 2,329) [9, 20, 26, 33] .
The present study was based on the cohort of all 2,329 subjects who participated in both the baseline study and the 5-year follow-up study. From this cohort, those 817 subjects who were working at least 50% at baseline and who at both baseline and follow-up reported LBD or NSD (for definition of LBD and NSD, see below) were included in the present study.
Methods
The present study concerned the associations between the LBD and/or NSD and sickness absence.
Independent variables
Low back disorder and/or NSD were identified based on self-reported pain and pain-related disability at both baseline and follow-up. At both test occasions, all subjects answered three questions concerning low back pain intensity covering (1) current pain, (2) worst pain experienced during the previous 6 months, and (3) average pain during the previous 6 months. The subjects also answered three questions concerning low back pain-related disability that concerned how much the pain had affected (1) everyday activities, (2) social and family activities, and (3) ability to work (including domestic work). All subjects also answered six corresponding questions concerning the neck-shoulder region. The rating scale for each of these in all 12 questions ranged from 0 to 10 where 0 meant no pain/ disability at all and 10 meant pain/disability as bad as it could be. The questions were formulated according to von Korff and have been tested for validity and reliability [34] .
A pain intensity score for each subject, each test occasion (baseline and follow-up) and each body region was constructed using the three questions that concerned pain intensity [34] . The score was calculated as the sum of the three derived figures on the rating scales and divided by 3. A pain-related disability score was constructed in the same manner as the pain intensity score. The chosen limit for a subject to be considered to have LBD or NSD at one test occasion was a pain intensity score ‡ 3 and/or a disability score ‡ 1. These cut-off points were based on the distribution in the cohort of all 2,329 subjects who participated in both the baseline study and the 5-year follow-up study (n = 2,329) in the MUSIC-Norrtä lje study. In both the baseline study and the follow-up study, about one-third of the subjects had a pain score of ‡ 3 and/or a painrelated disability score of ‡ 1. These distributions correspond to the 1-year prevalence of LBD and NSD in several earlier studies [2, 5, 21] . The authors also considered that these levels of pain and pain-related disability had a clinical relevance, and since the outcome in the study was sickness absence, the chosen cutoff score, was at a level where it was still possible for the subjects to be able to work. Three groups of subjects reported consistent disorders at the two occasions and were classified into the groups (1) solely LBD, (2) solely NSD, or (3) concurrent LBD and NSD at both baseline and follow-up. Subjects who reported LBD and/or NSD at both baseline and follow-up, but did not give consistent answers at the two occasions were assigned a fourth group named (4) migrating LBD/NSD (Fig. 1) .
Potential confounders
Three potential confounders were considered gender, age, and other non-musculoskeletal-related disorders (Table 1) . Female sex and age (continuous) were identified at baseline. Other non-musculoskeletal-related disorders were identified by self-reports and were defined as physical illnesses and/or diminished psychological wellbeing experienced at both baseline and follow-up.
Physical illnesses concerned five groups of illnesses: (1) cardiovascular, (2) respiratory, (3) gastrointestinal, (4) urogenital, and (5) metabolic diseases. Subjects were considered as having a physical illness, if the same group of physical illnesses was present at both baseline and follow-up.
Diminished psychological wellbeing was at followup assessed with the general health questionnaire (GHQ-12), which has been tested for validity and reliability [8] . A subject was considered to have diminished psychological wellbeing if the GHQ-12 score was 2 or > 2. This is a generally recommended cut-off score, often used as an indicator of potential mental health distress [8] .
The baseline questionnaire did not contain the GHQ-12 questionnaire. Instead, here a subject was defined as having diminished psychological wellbeing if he/she, several times per week or more often, suffered from both at least 1 out of 12 sleep-related problems and at least 1 out of 17 problems of psychosomatic nature. The 12 questions concerning sleep-related problems were phrased according to the Karolinska Sleep Questionnaire and have been tested for validity and reliability [15] . The 17 questions of psychosomatic problems covered stomach symptoms, headache, heart symptoms, nervousness, and depressive symptoms. The questions were derived from a questionnaire that originally included 22 questions, from which 5 questions Fig. 1 The study subjects were classified into one of the four groups according to selfreported pain and painrelated disability measured at two points in time, both at baseline and at follow-up. From these measurements four groups were identified and included in the present study: (1) solely LBD at both baseline and follow-up, (2) solely NSD at both baseline and follow-up, (3) concurrent LBD and NSD at both baseline and follow-up, and (4) migrating NSD and/or LBD at baseline and followup. All other subjects were excluded Eur Spine J (2007) 16:631-638 633 about symptoms of the musculoskeletal system had been excluded. This questionnaire has been used in several earlier studies [24, 25] . The cut-off score for having diminished psychological wellbeing at baseline was chosen in accordance with an earlier publication from the MUSIC-Norrtä lje study [28] .
Outcome
Official register data concerning sickness absence was received from the National Social Insurance Board. Two outcomes were analysed in the present study: (1) prevalence of sickness absence, defined as at least one period of governmental compensated sickness absence > 14 consecutive days between baseline and follow-up and (2) long-term sickness absence, defined as > 180 days during at least one of the five 1-year periods between baseline and follow-up among those subjects with sickness absence. The official health insurance responsibility in Sweden is divided between the employer and the Insurance Office. This means that, if a person falls ill, he/she is entitled to sick pay from the employer for the first 14 days of the illness. After these 2 weeks, the employer notifies the Insurance Office who is then responsible for disbursing sickness benefit.
A person may draw partial or full sickness benefit, depending on the extent to which he/she is unable to work. When a person is ill for a long period and unable to work, he/she may be entitled to disability pension. Disability pension, in likeliness with sickness benefit, can be disbursed as either partial or full pension.
The National Social Insurance Board is responsible for the extensive social insurance data systems. From the social insurance offices at regional and local level, the National Social Insurance Board receives data containing the number of days a subject has drawn benefit from the Insurance Office, where the period is longer than 14 days (longer than 28 days for the period between 1 January 1997 until 1st April 1998 due to a temporary change in the legislation). Data for periods shorter than 14 days are reported only for unemployed individuals.
For each subject, data about two types of benefit due to illness were received: (1) sickness benefit, and (2) disability pension. This data was collected yearly for the years 1995-2001. The data did not include any specified information about the reason for sickness absence, i.e. the diagnosis on the sickness certificate issued by the physician. Data concerning sickness benefit was received as reported number of sick spells per year, number of days per year, and as partial or full benefit. Received disability pension data complied (a) date for newly allowed disability pension, and (b) partial or full benefit.
A subject was considered as having sickness absence if he had received partial or full sickness benefit or disability pension during at least one period of > 14 consecutive days (longer than 28 days for the period 1 January 1997 until 1 April 1998), during the period between baseline and follow-up.
Long-term sickness absence was only analysed among those subjects who had been sickness absent at least 14 consecutive days between baseline and followup. It was defined as > 180 days with disbursed sickness benefit and disability pension during at least one 1-year period between baseline and follow-up. Consideration was taken to whether the disbursed benefits were partial or full, in the manner that days with partial benefit were recalculated into whole days.
Statistical methods
The outcomes of interest were (1) the proportion of the study subjects who had been sickness absent respectively (2) who had had long-term sickness absence during at least one of the five 1-year periods.
Univariate Logistic regression analysis was applied to determine the associations between the four groups of LBD and NSD and the two outcomes-sickness absence respectively long-term sickness absence during at least one of the years. The same method was applied to analyse the associations between each potential confounder and the two outcomes. All variables showing a tendency to be associated with the outcome (P £ 0.10) were included in an initial multivariate logistic regression model. Thus, the initial multivariate logistic regression model consisted of the four groups of LBD and NSD and confounders of relevance. The Table 1 The number of subjects (n) in the four disorder groups and the distribution in percent (%) of women, age, and prevalence of non-musculoskeletal-related disorders for the studied subjects (n = 817) in each group Including physical illnesses and diminished psychological wellbeing odds ratios (OR) for sickness absence respectively long-term sickness absence were calculated for the different groups of LBD and NSD as well as for the potential confounders. The group solely LBD was used as the reference category. The potential confounders gender and non-musculoskeletal-related disorders were dichotomised and the reference category became the group that was believed to have the most promising prognosis, namely the group having a lower proportion of subjects with sickness absence respectively longterm sickness absence during at least one of the years, i.e. for gender men, and for non-musculoskeletal-related disorders no non-musculoskeletal-related disorders was chosen as reference category. The potential confounder age was used as a continuous variable. All confounders from the initial multivariate logistic regression model with a P value £ 0.10 were included in a final multivariate logistic regression model. Age was always considered a confounder. All analyses were made using the statistical package SPSS for Windows (Version 13.0; Chicago, IL, USA).
Results
In the study group (n = 817) 33% of the subjects suffered from concurrent LBD and NSD, 15% suffered from solely LBD, 12% suffered from solely NSD, and 41% suffered from migrating LBD/NSD. In this last group, 17% suffered from solely LBD at one test occasion, and solely NSD at the other. The rest of the subjects in this group (83%) suffered from concurrent LBD and NSD at one of the test occasions, but not at both.
Sickness absence
In the whole study group, the prevalence of sickness absence (sickness absence at least 14 consecutive days between baseline and follow-up) was 49%. In the group concurrent NSD and NSD the prevalence of sickness absence was 59%. This can be compared to 42% in the group solely LBD, 41% in the group solely NSD, and 46% in the group migrating LBD/NSD.
The crude analysis showed a higher proportion of subjects with sickness absence in the group concurrent LBD and NSD [OR 1.99 (1.28-3.07)] compared to the group solely LBD (Table 2 ). Female sex (P = 0.00), and other non-musculoskeletal-related disorders (P = 0.00) were identified as confounders. In the initial multivariate analysis, when adjusting for these confounders including age, the OR for the group concurrent LBD and NSD was modified, [OR 1.39 (0.86-2.24)]. Since the OR for solely NSD did not differ from the reference category [OR 0.65 (0.36-1.17)] and the number of subjects in these groups was small, these two groups were merged into one-solely LBD or solely NSD. This new group was then used as the reference category in the final multivariate analysis. In this analysis, the adjusted OR for sickness absence in the group concurrent LBD and NSD was 1.69 (1.14-2.51). Migrating LBD/NSD did not differ from the reference group solely LBD or solely NSD [OR 1.00 (0.69-1.46)] (Table 3) .
Long-term sickness absence
Among the subjects who had been sickness absent at least 14 consecutive days between baseline and followup, the proportion of subjects who had been on a longterm sickness absence (> 180 days during at least one 1-year period between baseline and follow-up) was 43% in the group concurrent LBD and NSD, compared to 21% in the merged group solely LBD or solely NSD. In the group migrating LBD/NSD, the corresponding proportion of subjects with long-term sickness absence was 30%.
In the multivariate analysis of long-term sickness absence, the merged group, solely LBD or solely NSD, was used as reference category. Besides age, other nonmusculoskeletal-related disorders (P = 0.03) were identified as confounders. After adjustments, the OR for having long-term sickness absence during at least one 1-year period was 2.48 (1.32-4.66) for the group concurrent LBD and NSD compared to the merged group solely LBD or solely NSD. Migrating LBD/NSD did not differ from the reference group solely LBD or solely NSD [OR 1.62 (0.84-3.13)] (Table 4) . The total number of subjects in each group (total), and the number of subjects with sickness absence is also presented. The group solely LBD is set as the reference category
Discussion
The findings in the present study indicated that a substantial number of subjects suffered from concurrent pain in both the neck/shoulder region and the low back region. This group of subjects with consistent spinal co-morbidity had the highest prevalence of sickness absence (> 14 consecutive days at least once between baseline and follow-up) and also of long-term sickness absence (> 180 days during at least one of the five 1-year periods between baseline and follow-up).
No differences in sickness absence were found between subjects with solely LBD and subjects with solely NSD. This may strengthen the findings that the number of body regions affected rather than the localisation of the complaint (low back region or neck-shoulder region) has the greater influence on sickness absence. However, the mixed group migrating LBD/NSD partly consisted of subjects who at least at one of the two occasions suffered from concurrent LBD and NSD. Still, this group did not show any significantly higher sickness absence compared to the group with solely LBD or solely NSD, neither in prevalence of sickness absence nor long-term sickness absence. This might indicate that using at least two measuring points in time gives a higher precision when identifying subjects with these types of musculoskeletal disorders. The higher sickness absence among subjects with concurrent LBD and NSD is supported by a previous study by Nordin et al. [19] who found that workers with LBD and concurrent musculoskeletal complaints from another anatomical region (including spinal co-morbidity) were more likely to remain sick-listed than subjects with solely LBD. On the other hand, IJzelenberg and Burdorf [14] did not find that concurrent LBD and NSD increased the risk of sickness absence. This discrepancy in results in comparison to the present study could be explained by the fact that IJzelenberg and Burdorf used self-reported sickness absence data and in the present study official register data was used which is more accurate [23, 30] . Another explanation could be the use of two measuring points, as was used in the present study.
Several studies have also found that having poor general health or a medical or psychological complaint in addition to having LBD or NSD, increased the risk of sickness absence [6, 7, 19, 22, 29] . Hence, in the present study, having other non-musculoskeletal-related disorders (including diminished psychological wellbeing) was adjusted for. Still, after adjustments, consistently having concurrent LBD and NSD was associated with an increased risk for sickness absence.
Maybe having concurrent LBD and NSD reflects a more general musculoskeletal pain syndrome, with a different underlying pathoanatomical cause than the cause for solely LBD or solely NSD. Other factors in the work environment or in the life style might also explain why those with concurrent LBD and NSD have increased risk for sickness absence. This remains to be investigated.
Clinical and research significance
The results in the present study suggests that, when research on sickness absence and return to work after a period of LBD or NSD is performed, it is important to take into consideration any concurrent pain from the The total and the number of subjects with sickness absence is also presented. The merged group solely LBD or solely NSD is set as the reference category a Adjusted for female sex, age, and other non-musculoskeletalrelated disorders The total number of subjects with sickness absence and the number of subjects with long-term sickness absence is also presented. The merged group solely LBD or solely NSD is set as reference category a Adjusted for age, and other non-musculoskeletal-related disorders other spinal region. Repeated measurements should also be performed. In a clinical view, when planning treatment for LBD or NSD, it is important to take into account spinal comorbidity. Since subjects with concurrent LBD and NSD during an extended period of time, according to the present study, have almost two and a half time higher risk for long-term sickness absence, early onset of rehabilitation might be of great importance for this group.
Also in prevention of sickness absence, this group with concurrent LBD and NSD should be given special attention, since the risk for sickness absence in the present study was 70% higher than among subjects with a spinal disorder at just one anatomical location, i.e. neck-shoulder region or low back region.
The fact that spinal co-morbidity increased the risk of sickness absence is also an important factor to consider for occupational health providers when instigating workplace interventions, since an ergonomic intervention aimed at reducing complaints from one body region could have a deficient impact on another body region.
Methodological considerations
Sickness absence as an outcome variable
Sickness absence research can be considered a very diverse field. The theoretical framework and explanatory models vary, since research is conducted within a large number of scientific disciplines [1] . There are several difficulties when trying to compare studies on sickness absence, since not only the study design but also outcome measures, terminology, and insurance systems (among nations as well as over time) differ widely [12] .
In the present study, official register data was used as outcome measurement which makes it possible not only to get accurate figures concerning length and frequency of sickness absence, and hereby eliminating any recall bias, but also to summarise all sickness-related governmentally compensated sickness absence including rehabilitation and disability pension. This is a strength in the present study. However, the official register data from the National Social Insurance Board in Sweden does not allow analyses of short-term sickness absence (less than 14 consecutive days).
Moreover, the official register data used in the present study does not contain the official reason for the sickness absence, i.e. the diagnosis on the sickness certificate (issued by a physician) which the Insurance Office needs for making their decision about disbursing sickness benefit. However, this certificate usually contains only one diagnosis/reason for sickness absence, and the objective of the present study was to compare a more general sickness absence behaviour between subjects with self-reported spinal co-morbidity and subjects with solely LBD or solely NSD. It would not have been possible to use a single diagnosis/reason for sickness absence in the analyses in the present study.
Further research is needed for identifying the underlying causes to the higher prevalence of sickness absence and long-term sickness absence among those subjects who consistently report concurrent LBD and NSD.
Conclusions
In the present study, sickness absence among those having solely LBD did not differ from those having solely NSD. Moreover, having concurrent LBD and NSD was associated with a higher risk for sickness absence and also long-term sickness absence. This suggests that, when research on sickness absence and return to work after a period of LBD or NSD is performed, it is important to take into consideration any concurrent pain from the other spinal region. The study also implies that spinal co-morbidity is an important factor to consider for clinicians and occupational health providers in planning treatment, or in prevention of these disorders.
